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Change from Manual to Dial Operation 


N December, 1921, the first dial office of the panel type de- 

signed particularly to meet the conditions of large cities was 
cut into service and after nine years a brief review of the use 
of dial telephones in the Bell System may be of interest. 

For the first few years after 1921 dial service was introduced 
relatively slowly as it was desirable to observe its operation 
under all conditions and to make plans and preparations for 
manufacture and installation on a large scale. For the last 
few years the introduction has been rapid and 4,300,000 tele- 
phones have now been provided with dial service either of the 
panel or step type. This is 28 percent of the total stations 
and it is expected that the conversion to the new system in all 
places for which it is suitable will be completed within eight 
or ten years. 

It has been the practice in the Bell System since its establish- 
ment more than 50 years ago to attempt to forecast the growth 
of the business and to design and to improve the systems, ap- 
paratus, materials and operating methods which will be neces- 
sary so that they will be available for service as required and 
not after the need has developed. Inasmuch as switchboards 
and switching systems control the service given and are the 
most complicated parts of the telephone plant they have nat- 
urally been the subject of particular consideration. While 
few people, if any, have foreseen fully the great development 
of the telephone, it became evident some fifteen years ago 
that the future public demand for service would be much 
greater than had been experienced up to that time, and that it 
would be more and more difficult and expensive to meet that 
demand and to continue to improve service with the manual 
system. In the last ten years the number of Bell telephones 
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has increased from 8,300,000 to 15,400,000 or 85 percent. 
The problems of giving telephone service when there are only 
a few telephones in a small town are relatively simple but the 
value of the service is correspondingly limited. With growth 
the service becomes more valuable to each subscriber and the 
problems of interconnection compound, the difficulties increas- 
ing more rapidly than the growth in stations. In the largest 
metropolitan area (New York City and suburbs) there are 
2,400,000 telephones served from 235 central offices and the 
switching system required in order that anyone may be con- 
nected promptly with anyone else is necessarily complicated. 
Furthermore, no place can be considered in isolation and plans 
must be worked out for local, toll and long distance calls to per- 
mit a nation-wide service which today is being rapidly ex- 
panded into a world system. 

Careful studies were made of all known switching systems. 
Improvements for existing systems were worked out and de- 
velopment work was done on all new switching arrangements 
that seemed promising. To meet the complicated require- 
ments of the largest cities and areas many new and special ar- 
rangements had to be devised. All this work took time since 
trials of the various features under actual operating conditions 
were necessary in addition to the large amount of study and 
design. As a result of this comprehensive investigation it was 
evident that the dial system would give better and more uni- 
form service than was possible with the manual system and at 
less cost, the improvement being more marked in the larger 
cities. 

It was not enough to design a system which would operate 
satisfactorily when fully installed, but a complete intercon- 
necting arrangement had to be worked out so that the manual 
and dial systems could operate together during the transition 
period and without burdening the subscribers with special pro- 
cedures, thus making it possible to introduce the new system 
with no interference to the service and without causing serious 
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financial or employment problems. With hundreds of thou- 
sands and even millions of stations in a single metropolitan area 
it would be impracticable as well as prohibitive in cost to at- 
tempt a complete change from the manual to the dial basis at 
one time. 

Experience has shown that the dial system has come fully 
up to expectations with regard to service. It is more accurate 
than manual service and when fully installed in a given place 
the dial service is quicker. During hours of light use such as 
nights, Sundays and holidays when manual boards have to be 
operated with a skeleton force, and therefore with a somewhat 
slower service, the dial service is just as rapid as during the 
busier hours of the day. While the dial service has to be com- 
pletely installed in a given area to realize fully all of its service 
advantages, particularly those of speed, the methods of inter- 
connection with existing manual offices have been so worked 
out that there is not only no deterioration in service during the 
transition period but improvement is continuous from the start 
of dial conversion. As was expected the dial system is also 
proving more adaptable to improvements and developments 
to keep pace with the rapidly increasing requirements of the 
telephone service. 

There is convincing evidence that a very large proportion of 
the millions of present subscribers using the dial prefer that 
system to the manual and few express any decided preference 
in favor of the manual service. The dial has also realized pre- 
dictions in that it has enabled improvements to be made in 
telephone service and the large growth to be handled at less 
cost than would have been possible with the manual system. 

There is some impression that operators are not required 
with the dial system and that its use is reducing employment 
for women. This is probably due to the nature of the dial it- 
self and to the original designation of the system as “ auto- 
matic” although the manual system has a great deal of ma- 
chinery and many automatic features. As a matter of fact a 
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great many operators are required with the dial system to 
handle toll and other special calls and to assist in its general 
operation. As will be seen from the following figures, further- 
more, the introduction of the dial is not reducing employment 
but it simply avoids as rapid an increase in operators as would 
be needed with the manual system. 

When the dial system was introduced in 1920 there were 
128,000 operators in the Bell System. At the present time 
due to the growth of the business and the requirements for 
operators even with the dial, 160,000 are employed although 
the system is now 28 percent on a dial basis. By 1940 when 
it is expected that the conversion to the dial system will be 
completed, it is estimated that 180,000 operators will be re- 
quired. These figures include only the women employed in 
the telephone company’s operating rooms. In other branches 
of telephone work there has been a steady increase in the 
number of women employed from 35,000 in 1920 to 80,000 
in 1930, and it is expected that the requirements in 1940 will 
be about 110,000. The total number of women employed in 
the Bell System, therefore, has increased from 163,000 in 1920 
to 240,000 at the present time with an estimated requirement 
of about 290,000 in 1940. In addition there were some 70,000 
private branch exchange positions located on subscribers’ prem- 
ises in 1920 and it is expected that there will be 175,000 in 
1940. While the attendants at the smaller boards frequently 
do other work in addition to their telephone operating these 
figures represent fairly the proportionate increase in employ- 
ment. In any consideration of the effect of the introduction 
of the dial system on employment the larger amount of appa- 
ratus involved is an important factor and the number of men 
employed in the manufacture, installation and maintenance of 
that equipment shows a large increase over what would have 
been needed with the manual system. 

In many industries the introduction of machinery has meant 
a large reduction in the number of people employed. Despite 
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this it has been generally recognized that the welfare of man- 
kind has been advanced through increased production by ma- 
chine operations. Even if it were true that the dial system 
reduced the number of people employed, its use would prob- 
ably be justified from the standpoint of improved service and 
the avoidance of cost increases. The telephone business is in 
a fortunate position from an employment viewpoint, however, 
and the plans have been so worked out that the change from 
manual to dial operation in the larger places does not result in 
even a temporary reduction in employment and the total num- 
ber of people employed is increasing steadily in spite of the 
dial. There are cases in the medium sized and smaller cities 
where the conversion to dial is completed wholly or in large 
part at one time which will result in a temporary decrease in 
the number of operators required, but this will soon be made 
up by growth, and as already noted there is an increase in the 
number of men required when the dial system is introduced. 
Even in these cases, it is almost always possible through the 
employment of ex-operators and others desiring temporary 
work for a time before the cutover to avoid any reduction in 
the permanent force of operators. 

There is another phase of the employment problem which is 
worth notice. In the last ten years the number of telephones 
has increased 85 percent while the population has increased 
only about 14 percent. With an increasing demand in many 
other industries also, for women of the type needed for tele- 
phone work, the telephone companies would have been con- 
fronted with a more and more difficult problem with the man- 
ual system to obtain the number of operators required. 

The introduction of the dial system is in line with industrial 
and social progress. It is the general trend in both business 
and personal activities to expect faster methods of communi- 
cation with less risk of error and the utilization of all practical 
mechanical devices for effecting improvements. It is the fun- 
damental policy of the Bell System to give its customers the 
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best possible service at all times and at the lowest cost con- 
sistent with financial safety. Without dial operation it would 
have been increasingly difficult to meet the needs of subscribers 
and to insure continued improvements in service and there 
would have been substantial increases in cost for a service 
which would have fallen farther and farther behind the possi- 
bilities of the dial system. 
K. W. WATERSON. 
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World-Wide Telephony 


T is the aim of the Bell System to increase the possibilities 

of telephone connection so that ultimately any Bell System 
subscriber can establish communication with a telephone in 
any part of the civilized world. To accomplish this, additional 
facilities are necessary both here and in other countries, as 
well as suitable operating arrangements. Recent technical 
advances in radio telephony, particularly in short wave radio, 
make available means for providing these additional facilities 
that have not previously existed. An outline of the picture of 
world telephony is presented herein as it exists today with 
some indication of what may be expected in the future. An 
accompanying map shows the existing and proposed radio tele- 
phone circuits of the world. 


Bett System ACTIVITIES 


Other than the extension of service to Cuba in April, 1921, 
by submarine cable, the establishment of the transatlantic ra- 
dio telephone link by the American Telephone and Telegraph 
Company and the British General Post Office in January, 1927, 
was the first step in extending Bell System service beyond the 
North American continent. It was also the first interconti- 
nental telephone circuit and the first long distance radio tele- 
phone circuit used for message purposes. The growth of 
transatlantic service from one radio circuit in 1927 to four 
such circuits in 1929 and from a few messages per day in 1927 
to an average of some 50 messages per day in 1929 shows the 
importance of this step. 

Transatlantic radio telephony has been described in nu- 
merous other articles. It is sufficient to point out here that 
this means is used for connecting the Bell System with the 
European network, the Bell System being in turn connected 
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by wire with the telephone systems in Canada, Cuba and the 
principal cities of Mexico. There has recently been estab- 
lished a two-way short wave radio telephone circuit between 
New York and Buenos Aires which connects the Bell System 
with the telephone system of Argentina and through existing 
wire lines with the telephone systems of Chile and Uruguay. 
This means that the point has been reached where over 86 per- 
cent of the world’s telephones are offered commercial inter- 
connection in one network with a minimum of delay and with 
a generally satisfactory grade of service. 

Presumably, for many years, the main group of these longer 
distance international circuits will be between the North Amer- 
ican continent and Europe. The volume of traffic over the 
present transatlantic radio links and estimates of future growth 
show that ultimately more circuits will be required. There 
are now three short wave and one long wave two-way circuits 
between New York and London. Two new projects are ac- 
tively under way. One, the establishment of a fifth two-way 
radio circuit which will be long wave, and the other a sub- 
marine telephone cable; this latter being made possible by 
recent developments in cable construction, including improved 
insulating and loading materials developed by the Bell Tele- 
phone Laboratories. These additional channels will increase 
both the speed and reliability of service on this important 
route. 

There is now under way the establishment of a radio tele- 
phone station on the Pacific Coast near San Francisco, through 
which it is planned to extend service to the Hawaiian Islands 
and possibly to Australia, the Philippine Islands and the coun- 
tries in the Far East. 


ACTIVITIES OF OTHER AGENCIES 


The foregoing are projects in which the Bell System is at 
present taking an active part or which can be said to be defi- 
nitely in sight. Other nations are showing a lively interest in 
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WORLD-WIDE TELEPHONY 


extending their telephone service to various parts of the world 
and are developing other projects which it seems pertinent to 
list since even though connection with the Bell System may not 
now be contemplated they are links in the picture of world 
telephony. As such they may possibly be useful in some cases 
for tandem operation and in others the stations may be used 
for the establishment of direct circuits between the United 
States and countries in which they are located, if there is suffi- 
cient potential traffic to warrant the project, if the apparatus is 
or may be made suitable from a transmission standpoint, and 
if satisfactory arrangements can be made with the operating 
agencies involved. 
British Empire 


Radio telephone circuits are under construction or contem- 
plated between the following points: 


London to Montreal, Canada 
London to Capetown, Africa 
London to Sydney, Australia 
London to Cairo, Egypt 
London to Calcutta, India 


France 


Radio telephone circuits are in operation between Paris and 
the following points: Buenos Aires, Rio Janeiro, Algiers and 
Saigon, Indo-China. In the case of the Paris-Buenos Aires 
circuit connection at Buenos Aires is not made to the telephone 
system, conversations being from a booth in the offices of the 
operating company. However, at Paris the circuit is con- 
nected to the European telephone network. 


Spain 


A radio telephone circuit has been established between Ma- 
drid and Rio Janeiro and Madrid and Buenos Aires. At 
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Buenos Aires connection is made to the telephone system of 
Argentina and through that system to Chile and Uruguay. A 
further extension is proposed by radio telephony between 
Buenos Aires and Bogota, Colombia. Connections in Europe 
are limited to telephone subscribers in Spain. However, it is 
understood that connections probably will be extended to other 
European countries. 

A radio telephone circuit is proposed between Madrid and 
the Canary Islands. 

Germany 


Telephone service is available over a radio circuit between 
Berlin and Rio Janeiro and between Berlin and Buenos Aires. 
As in the case of the Paris-Buenos Aires circuit no connection 
is made to the telephone system at Buenos Aires, conversations 
being from a booth in the offices of the operating company but 
at Berlin the circuit is connected to the European telephone 
network. 

There have been reports of radio telephone experiments be- 
tween Berlin and Asiatic countries. However, the only circuit 
reported in commercial service is between Berlin and Bangkok, 
Siam. Some experimental work has been done on a circuit be- 
tween Berlin and Mexico City. 


Belgium 


A radio telephone circuit is contemplated between Brussels 
and the Belgian Congo. 


Holland 


A radio telephone circuit was recently placed in service be- 
tween Amsterdam and Soerakarta, Java. This circuit now 
terminates in booths at both ends but work is under way to 
connect it to the telephone system in Holland and through it 
probably to the European network. 
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CHANNEL POSSIBILITIES 


With the exception of one long wave channel between New 
York and London and an additional long wave channel con- 
templated between these two points all other radio circuits, 
either existing or proposed, use or contemplate using the short 
wave portion of the radio spectrum. The short wave portion 
of the spectrum while vastly richer in channel possibilities than 
the long wave portion still has quite definite limitations as to 
the number of channels it affords. Moreover, any one of our 
transatlantic short wave circuits requires three frequencies for 
each circuit to provide continuous service over a 24 hour pe- 
riod. In our case we have found, for transatlantic operation, 
that a combination of short and long wave channels leads to 
far more reliable service than either portion of the radio spec- 
trum used separately; hence our interest in the establishment 
of an additional long wave channel. The addition of a cable 
will also increase the reliability on the important New York- 
London route. 

In international radio nations share a common transmitting 
medium. Recognition of this has resulted in the establishment 
of international means for coordinating frequency assignments 
through the medium of the International Radio Conferences, 
the most recent of which was held in Washington in 1927. 
Also, for the purpose of studying the many problems of inter- 
national radio a committee was organized under the last radio 
convention called the International Technical Consulting 
Committee on Radio Communication, abbreviated, from the 
French, to C.C. I. R. The outstanding problem of this com- 
mittee is to obtain world agreement on technical standards 
which will permit of deriving the maximum number of chan- 
nels with the minimum of mutual interference. 


SHIP-TO-SHORE 


Any review of world telephony should include a statement 
of the present status and possibilities of telephone service for 
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ships at sea. Ships with relatively large numbers of passen- 
gers are completely isolated for days at a time except for radio 
communication. The Bell System has been studying the possi- 
bilities of ship-to-shore telephone service for some years and 
in December, 1929, commercial service was inaugurated with 
the steamship Leviathan of the United States Lines utilizing a 
sending and a receiving shore station established for the pur- 
pose near New York. In April of this year service was estab- 
lished with the steamships Majestic and Olympic of the White 
Star Line and was subsequently extended to the Homeric. It 
is expected that Bell System service will soon be extended to 
other transatlantic ships and later to coastwise vessels. Prob- 
ably a shore station for ship communication will be established 
on the Pacific Coast at no very distant date. Experiments in 
ship-to-shore telephony have also been carried on in Europe, 
notably in England and Germany. There has recently been 
established commercial service between the station of the Brit- 
ish General Post Office and several transatlantic liners. 


CONCLUSION 


Radio is proving to be an effective pioneering means for the 
establishment of world-wide telephone communication because 
it furnishes a ready method of connecting countries which are 
separated by natural barriers over which wires either cannot 
now be placed or can be placed with so great difficulty as not 
to be economically justified. 

In some cases, such as between Europe and Africa and be- 
tween the United States and South America, the barriers con- 
sist principally of large land territories which are little devel- 
oped commercially. With the future industrial development 
of these countries and the building of railroads and highways 
it may reasonably be expected that telephone networks will be 
built up to serve at first the needs of the separate countries and 
later these networks will be interconnected making through 
wire telephone routes available. 
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In other cases, such as between North America and Europe 
and between North America and Asia, the barriers consist of 
broad expanses of ocean. Under these conditions wire circuits 
are at a large disadvantage. However, as already noted, re- 
cent developments have now made possible a telephone cable 
between America and Europe and plans for its construction 
and laying are going actively forward. It is not being placed, 
however, with the idea that cables of this type would be eco- 
nomically justified for all the traffic between this country and 
Europe but rather that it will increase the reliability of a serv- 
ice which will also depend on long wave and short wave radio 
circuits. For the long distances involved in connecting this 
country with the important countries across the Pacific the 
technical and economic difficulties of cable would, of course, be 
increased. The parts which cable and radio will ultimately 
play in spanning these ocean barriers will depend, of course, on 
the developments that it is found possible to make in both 
radio and cable facilities. It seems reasonable to expect, how- 
ever, that radio will continue to have a very important field of 
usefulness under these conditions. 

For mobile services, of which at present ship-to-shore com- 
munication is the outstanding example, radio is clearly the 
only means available. 

ELAM MILLER. 
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Trade Mark Service in Classified Telephone 
Directories Contributes to Modern 
Merchandising 


ODERN merchandising in this more complicated age of 

living depends largely on a comprehensive, well-planned 
advertising program which creates in the minds of the buying 
public a desire for the advertised product. Manufacturers 
have realized for a long time that although the brand names 
of their products have been well established in the minds of 
the readers of their advertising by these comprehensive adver- 
tising programs, their chain of marketing effort is incomplete 
in that it does not tell the prospective purchaser where the 
product can be bought. 

Under these modern conditions of marketing, the prospective 
consumer is looking for some standard product to which his 
attention has been called by national advertising. He is look- 
ing not merely for a jeweler, but for a particular make of 
watch; not merely for a candy store, but for a special brand 
of chocolates; not merely for an automobile dealer, but for the 
agency of the particular car he wishes to buy. Of course, the 
advertisers of standard products cannot include the names of 
all their local dealers in advertisements of national circulation. 
The limitations of space forbid. And so, even after national 
advertising has successfully aroused the desire to buy, the pros- 
pective purchaser has all too often been left to wander dis- 
consolately from store to store seeking the advertised product 
until he finally, in discouragement, gives it up and allows some- 
body to sell him “something just as good.” 

This constitutes a very serious hiatus in the smooth flow of 
distribution from producer to consumer. National advertising 
informs the reader of the merits of a certain product, of the 
advantages accruing to the owner and creates successfully, 
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thereby, a desire to buy. But national advertising falls short 
of completing the sale, for it can only tell the reader what to 
buy, it cannot tell him where to buy it. 

Realizing that the solution to this modern merchandising 
problem might be found in the most comprehensive buyer’s 
guide published in this country—the Classified Telephone Di- 
rectories of the Associated Bell Telephone Companies—the 
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Trade Mark Heading Cross-referenced under a General Heading 


American Telephone and Telegraph Company conducted an 
investigation which extended over several years. The objec- 
tive of this study was to determine how to make the classified 
telephone directories of the greatest possible usefulness to busi- 
ness men and consumers alike. As a result there was devel- 
oped the Trade Mark Where to Buy It Service, now available 
to manufacturers throughout this country and Canada. An- 
other Bell System Service was thus added to those already in 
use by the public. 

The Service is very simple in form, method of purchase and 
operation. Trade Mark Service for any one manufacturer 
consists of inserting the name of his product in the classified 
telephone directory, in towns where he has dealers, together 
with a list of his authorized dealers with their addresses and 
telephone numbers. Typical Trade Mark Headings and their 
associated dealer listings as they appear in the classified tele- 
phone directory will be found in the illustrations on this page 
and on page 201. 
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1720 QUINDARO BLVD. 


Forsen 1720 ees er eesene se «OM trtax 
Rarmeay Wil Day S Noland itind “Gilt dipuadence 25 We 


HILLROSE FARM 














Dairy Co 3106 Gilem....... «WA lentine 
Indep Pure Milk Co 415 8 iors. Gis conten 
Jersey Mende Farm Dairy North K C adoipn 1418 M2 
K C Milt Producers 4608 Troost.......... WE stport 2525 
Long R F 634 Ariington.......... QIN dependence 5400 
Northeast Dairy Co 539 Troost Av.......++.. Vi ctor 77% 
Primrose Farm Dairy 5106 Indep Av....... Bafa der 
Renae Dairy Co 4510 Propect......ss00es bash 2538 




















Dairy Supplies 
De Laval Sales & Service Co 1319 W 13th. . .HA rrison 6566 
K. C. SOLDERING & 


RETINNING WORKS 


Milk Cans, Dairy Equipment 
Repaired and Retinned 


GRand 1312 1907 Holmes St. 


Y A SUPPLY Co 11, " 130m 0A ie 
eS jes Cor = 114 Mi Bxch..... HA cringe Fi] 














A Classified Telephone Directory Page before the New Typography Was Adopted 
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TRADE MARK SERVICE 


“WHERE TO BUY IT” 








Laundries—Continued 
— 344 Madison. HA nover-1214 
(Bee Advertisement This Page) 


} tf fo SH eridan- 1520 
Wood's Laundry tac 3100 North a7. Ki ourn-0460 
(Bee Advertisement Opposite Page, 


Laundry Dryers 


Apartment Laundry Dryers 


WISCONSIN CALS 8 SPE uA rte 4200 


Laundry Machinery Mfrs 
REY Ae 251 26tb.WE st-1741 
Center. ....... cust - 
a 4 Lat Wells. . MA rquette-b467 
Troy Laundry Machi Co it 


Voscione Co 56 8 Bay. .......+06 
Weided Products Mfy 
2207 Kirkwood a7.CU dahy-0594 


Caster Equipment 
COLSON-CHIGAGO 60 216 W Water. .DA ty-4222 
Laundry Owners Ass’n 


Members of the Laun- 


with National Associa- 
tion. 


“WHERE TO BUY iT” 


American 214 Wells. ...MA at 4 
} 4 Laundry S47 30th. st-2110 
ao Ce 3110 Onlena. we nbe34 
compat Laundry Co 
™ paatee. MA rquette-6186 
Cream City tgutey ae "aed BR odwy -0330 
Ea-Carciing Home 
214 Center. K 1 Thourn-0064 
Cehinaey rit 215 Garfield av LO cust-O187 
lington pl. LA keside-4810 
\ Seat lente Co eee" Wells. mwa rquette-2175 
Rational Family Ce 


S77 Natl oo.) ena 
jew Way Sefvice Co 1627 North ar. KI Ihorn-8000 
here Ae Fanity Laundry 

346 & North av LA beside-SO00 
Northwestern Laundry Co 

2401 North av Ki tbourn-S635 
Quality Laundry Service Inc 2900 Vilet. WE st-000 
Reliance Laundry 


& Cleani: ling Co 
of 1 Natl e.OR chard-0617 
Wight Laundry The 124 Howell ev. HA nover-0356 
Semtine Camery I Load Wells. MA rquette-3333 
South Side Laundr, 


st Kinnie av. SH eridan-1520 

Standard Laundry inc 1818 Ciybourn.WE #t st-2818 
Thiti's Ly E- Laundry 135 Ao . DAR 
S70 E Water. DA ty-t780 

Wood's Laundry tnc 3100 North ar. K! iborn-O480 


Laundry Supply Dealers 
LELAND CHEMICAL CO TMG ute 
MERCHANTS CHEMICAL G0 ING 
oadway 


Proms Protects C161, Conan 4460 
Senshine Soda Co 218 Florida. . BR cadway-Slb2 


Lawn Equipment Dealers 
LA beside. $661 
AvERsoM Diex ha ne Wash 74. ED gwood-50b4 


Lawn Mower Mfrs 


Power Lawn Mowers 
Modern Machine Works Ine 192 Milw. DA ty-6536 
(See Advertisement This Page) 
RYERSON DICK 2143 Pt Wash rd. £0 gwood-5064 
Lawn Mower Repairers 
Ryerson Dick 2143 Pt Wash rd. . .ED gewood-S0b4 
Grinding Lawn Mowers 
SCHWALBE BROS 
Lawn Mower Grinding and 
Repairing 
Guaranteed Work 
Done at Your Home 
CALL BETWEEN 


68AaM 
8T4 4 





o48PrM 
‘ CO neord-0280 

















Lead 
Fittings, Lead 


Crown Metab Co 255 Washington. . HA nover-1294 


Products, Lead 


WINDSSR MFG CO 564 Ciloton. . HA nover-0375 




















(RON DUKE TRAVEL co 

373 & Water. DA ly-4879 
Linden Glove & 
1029 Sth LO cust-1748 
Lies C3 81 B Wis o...... ... 8! 0%5S 
© 459 & Water..... DA ly-S014 
| 2271 
McKane-Lins Go 81 — Wis av. .. BR oncway-0365 
130% E Wells BR cadway-3385 
Wational Trunk Stores 613 Wis av... .GR and-8965 
(Bee Advert! Page) 
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HA nover 
1214 
The Newest Laundry in Town 


Wet Wash, 20 Ibs. $1.00 
Week End Special, 25 Ibs. $1.00 





Hydro, 20 Ibs. $1.30 
Week End Special, 25 Ibs. $1.30 
Flat Pieces Ironed, Wearing 
Apparel Returned Damp 


Rough Dry, 20 Ibs. $1.60 
Flat Pieces Ironed, Wearing 
Apparel Air Dried 


344 Madison St. 
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LEATHER GOODS 


“lf W's Made of Leather We Can Repair le” 
Repairing of Uimbrellas «4 All Leather Goods 


NATIONAL 
TRUNK STORES 


613 WISCONSIN AVENUE 
Tel. GRand 8985 
98 E. WISCONSIN AVENUE 
BR oadway 8630 














A Classified Telephone Directory Page in the Modern Style, Showing a 


“Where to Buy It” Listing 
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BELL TELEPHONE QUARTERLY 


The adoption of Trade Mark Service in classified telephone 
directories makes it possible for the manufacturer to refer to 
his local dealers in his national advertising—something which 
he could not readily do before. In his national, regional or 
local advertising he can incorporate a reference similar to the 
following: 


“Your nearest dealer is listed in your local Where to Buy It 
Classified Telephone Directory under—(brand name) ” 


The illustration on the opposite page shows several such ref- 
erences contained in advertisements which have appeared in 
leading periodicals with national circulation, and a similar note 
printed in an automobile manufacturer’s instruction book. 

Trade Mark Service is now available in the telephone direc- 
tories which are in use in more than 24,000 cities and towns in 
the United States and Canada. All or a desired part of these 
towns, to match the distribution of a particular product, can be 
covered in a single contract. The circulation of the directories 
is now more than 16,500,000 copies which are delivered free 
of charge to homes and offices with telephones. 

The opportunity for the telephone companies to render this 
additional service to the public came with the development of 
the modern telephone directory which has been called the 
“most used and most useful of books.” Through the estab- 
lishment years ago of classified telephone directories, it was 
made easy and convenient for any prospective purchaser to 
find “a butcher, baker or candlestick maker” to supply his 
needs. Business men, too, were thus given an opportunity to 
let the prospective customer know they were in the business of 
supplying the particular kind of goods or service for which he 
was looking. 

To make the directories of greater value to these business 
men and subscribers, improvements have been made in classi- 
fied telephone directories during the last few years. Among 
these improvements have been the “conversion” of all classi- 
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PISTON RINGS 


HEN thick, blue smoke pours from the 

exhaust, it’s a sign that the piston rings 

Wauere are wornout or inferior, thus causing the 
TO)BUY IT ™otor to pump oil! You can stop this waste of 


in jhe evens toms gil and restore new-car performance by in- 
ead ae stalling a complete set of Perrecr Crracie Dil- 
test te the Chas. Regulating and Compression rings—the rings 
your telophane a used by most car manufacturers for original 
oading Perfor equipment, and replacement. 





THE PeRrect Circe CoMPANy « General Offices - Hagerstown, Indiana 
— America's Oldest bolume Producer af Piston Hings 


Plante: Hagersinon, Neweastle, Tipton, Ind. Baxport Offices: 549 W. Washington St.. Chicago 
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Whitman's is the 
Not satished only to make hac chocoleses quality candy most called for — and is therefore freshest 
night, Whitman's have built up a distribution Each package is doubly guaranteed—by us and by the dealer 
through a network of selected agencies (nearly 

twenty thousand careful merchants) Each one 


STEPHEN F WHITMAN & SON, loc. PHILADELPHIA 
g, 


NEW YORK CHICAGO SAN FRANCISCO 


Chocolates & Confections 


TO FIND NEAREST DEALER LOOK 


W & Son inc 


UNDER “WHITMAN'S 





IN THE BELL TELEPHONE CLASSIFIED DIRECTORY 








Typical References to Trade Mark Service Contained in National Advertising and in 
an Automobile Instruction Book 
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TRADE MARK SERVICE 


fied directories to a new and better standard of typography, a 
better arrangement of the display advertising, and revision of 
the classifications to make for greater ease of reference and 
completeness of the buying service. The illustrations on pages 
200 and 201 show the striking difference between the old 
classified telephone directory page and the new converted one. 
These changes were made with a view to improving the refer- 
ence value of classified telephone directories as buyers’ guides. 

Manufacturers are using the Trade Mark Service for a vari- 
ety of reasons. An automobile manufacturer, for example, 
who has built up an extensive, well trained and well equipped 
service organization, is using the Service because he realizes 
that, no matter how good his service stations may be, they are 
of little use to the automobile owner unless one can be readily 
found when needed. 

Another manufacturer is concerned with dealers who are 
trading on his advertising in an undesirable way. Such a 
dealer puts up on the outside of his building a sign with the 
advertised trade name of this manufacturer’s product. He 
then lays in a small part line stock of the product in question 
and a complete stock of a less known line on which his profits 
are greater, and which he will substitute for the advertised 
product whenever the buyer permits. Trade Mark Service 
solves this problem to a large degree since the manufacturer 
can arrange to list under his Trade Mark only such dealers as 
he approves. The Service is thus an aid to the manufacturer 
in directing prospective customers away from the part line and 
“‘ sell-you-something-just-as-good ” dealer. 

Trade Mark Service also reduces to a minimum the sales 
which are lost when an interested prospect “ postpones ” a pur- 
chase because he does not know where to buy the product. 
Furthermore, it reduces the number of sales which are lost 
through the indifference of the dealer with regard to the use 
of signs, window displays and other means for tying up to the 
demand for the product that has been developed by the manu- 
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BELL TELEPHONE QUARTERLY 


facturer’s national advertising. It is also an aid in strengthen- 
ing the manufacturer’s dealer organization, adding new dealers 
and dropping the non-profitable dealers. When properly 
“merchandised ” to the dealer the Service can be used to re- 
duce dealer turnover. In general, dealer and consumer good- 
will can be improved and made more certain of retention by 
the use of Trade Mark Service, and above all, Trade Mark 
Service gives a local value to national advertising which has 
never before been attained. The dealer is identified by name 
with each of the manufacturer’s national advertisements. 

The solution to these problems of merchandising is an active 
interest of the Bell System. Several years have been spent in 
developing and perfecting a solution which is just beginning to 
bear fruit in the form of Trade Mark Merchandising Service— 
another contribution of the Bell System to the vast scheme of 
modern American intercommunication and merchandising. 


HucuH W. MAcNarr. 
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The First Telephone Switchboard and 
Its Method of Operation 


HE first interconnection, through a switchboard, of lines 

equipped with telephones, occurred at the central office 
of the Holmes Burglar Alarm Company, in Boston, in May, 
1877. Pictures of the plug and block apparatus used at this 
time have been printed on many occasions, and the circum- 
stances of its use have been referred to in several published 
books and articles. So far as the writers are aware, however, 
the complete central office and substation connections, and 
the method of handling a call, have never been publicly de- 
scribed. It is the purpose of this article to make available 
this information, the essentials of which were obtained many 
years ago from the late E. T. Holmes. Before taking up the 
method of operation of the switchboard, however, it will be 
helpful to review briefly the events leading up to its installa- 
tion, as related by Mr. Holmes in his book, “A Wonderful 
Fifty Years.” 

In May, 1877, Mr. Holmes was conducting a burglar alarm 
business in Boston, with a central office at 342 Washington 
Street (Fig. 1), from which burglar alarm lines radiated to a 
number of banks and stores. At this central office a galva- 
nometer was provided for each subscriber’s line, so connected 
that if the apparatus at the subscriber’s station should show a 
variation in resistance or an open circuit, a local contact would 
be closed, causing an annunciator drop to fall and a bell to 
ring. At each subscriber’s station there was, in circuit with 
the vault or safe wiring, a key for transmitting signals to the 
central office and a bell for receiving signals from the central 
office. This system was only in use at night, and was discon- 
nected during the daytime. 
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BELL TELEPHONE QUARTERLY 


Mr. Holmes was keenly interested in the box telephones 
which were being constructed and experimented with at the 
shop of Charles Williams, Jr., at 109 Court Street, and per- 
suaded Gardiner G. Hubbard to let him try them out on his 
burglar alarm lines. Within the next few days, five box tele- 
phones were delivered to Mr. Holmes, four of which were in- 
stalled at the premises of the National Exchange Bank; the 
Hide and Leather Bank; the Shoe and Leather Bank; and 
Brewster, Bassett and Company, bankers. The fifth was in- 
stalled at the Holmes central office. This telephone and the 
lines extending to the four banks were connected to a small 
telegraphic plug and block switchboard (Fig. 2), which had 
been made at Mr. Holmes’ order. A fifth line was run from 
the switchboard to the shop of Charles Williams, Jr., and con- 
nected to a telephone there. After switches had been installed 
at the substations, for the purpose of connecting the subscrib- 
ers’ lines to either the substation burglar alarm circuits or box 
telephones, Mr. Holmes was in possession of a small experi- 
mental exchange with five subscribers, whose lines were repeat- 
edly interconnected, and many conversations were exchanged, 
the burglar alarm apparatus being employed to transmit the 
call signals. 

A public exhibition of the working of this system was given 
on May 17, 1877, on which occasion spectators assembled at 
the banking offices of Brewster, Bassett and Company talked 
with the Holmes central office and the Williams shop, and 
cornet solos, played at the Holmes office, were plainly heard at 
the other two points. This exhibition was noted in the Boston 
“Evening Transcript” of the following day, which reported 
that “conversation was carried on between the several points 
connected with perfect ease.” 

This experimental exchange was discontinued after being in 
operation about two weeks. The original switchboard was 
preserved by Mr. Holmes, however, and is now in the Bell 
System Historical Museum at 463 West Street, New York City. 
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TELEPHONE DESPATCH CO) 





Figure 1 (Above). Building at 342 Washington Street, Boston, Mass., in which the 
central office of the Holmes Burglar Alarm Company was located 
Ficure 2 (Below). The first telephone switchboard. It was designed by Mr. 
E. T. Holmes, and used for the first interconnection of lines equipped with telephones. 
The plug and block switches are shown in readiness for a call to be made. 
































THE FIRST TELEPHONE SWITCHBOARD 


Coming now to the method of operation of the switchboard, 
Figure 3 is a circuit diagram showing the substation and central 
office apparatus and connections for the lines of two subscrib- 
ers, B and D, the apparatus being shown in readiness for a call 
to be made. At the central office, the subscribers’ lines were 
permanently connected to the top plates of the plug and block 
switches. (As will be seen from Figure 2, there were six of 
these switches, five of which were in use.) The central office 
burglar alarm circuits were permanently connected to the lower 
right-hand plates of these switches. The lower left-hand 
plates were connected together by a common tie wire. One 
terminal of the central office box telephone, 7’, was connected 
to this common tie wire, the other terminal being connected to 
a two-point switch, S, by means of which the telephone could 
either be grounded or placed in circuit with a flexible cord, C, 
terminating in plug Q. Plugs P-b, P-d, etc., were provided for 
connecting the subscribers’ lines to either the central office 
burglar alarm circuits or to the box telephone, 7’, as desired. 

At each subscriber’s station was a two-point switch, by 
means of which his line could be connected to either his sub- 
station burglar alarm circuit or to his box telephone, as desired. 
For telephone operation, during the daytime, the bank vault 
or safe at the subscriber’s premises was short-circuited, this 
short circuit being removed at night, when the burglar alarm 
system was in operation. 

As will be seen from Figure 3, the system operated on a nor- 
mally closed circuit, from ground at the substations, through 
the central office galvanometers, G-b, G-d, etc., battery B-2 
and ground. Subscriber B, desiring to talk with subscriber D, 
depressed key K-B, which momentarily opened the circuit 
through his central office galvanometer, G-b, causing its needle 
to deflect and close a local circuit through annunciator A-b and 
battery B-3, operating the annunciator shutter and closing an- 
other local circuit through vibrating bell V and battery B-3. 
Upon releasing key K-B, subscriber B at once moved his sub- 
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THE FIRST TELEPHONE SWITCHBOARD 


station switch from the right-hand to the left-hand contact, 
which disconnected his substation burglar alarm circuit from 
his line and connected in his box telephone, T-B. 

The ringing of bell V (which was common to all of the cen- 
tral office annunciator circuits) and the operation of subscriber 
B’s annunciator, notified the operator that subscriber B de- 
sired to make a call. The operator first silenced bell V (and 
insured against its subsequent operation when one of the galva- 
nometer circuits was again opened or unbalanced) by opening 
switch W. The operator’s next act was to shift plug P-b from 
the right-hand to the left-hand hole, disconnecting subscriber 
B’s central office burglar alarm circuit and connecting the op- 
erator’s telephone, 7,, in circuit with subscriber B’s telephone, 
T-B. 

Upon learning that subscriber B wished to talk with sub- 
scriber D, the operator depressed key K-d, which first opened 
the circuit through subscriber D’s tap bell, R-D, allowing its 
striker to fall back, and then closed the circuit through heavy 
calling battery B-1, operating tap bell R-D. The operator 
then shifted plug P-d from the right-hand to the left-hand hole, 
disconnecting subscriber D’s central office burglar alarm circuit 
and connecting the operator’s telephone, T, to subscriber D’s 
line. 

When his bell rang, subscriber D moved his substation 
switch from the right-hand to the left-hand contact, thus dis- 
connecting his substation burglar alarm circuit from his line 
and connecting in his telephone, T-D. 

The operator, after notifying subscriber D that subscriber B 
wished to talk with him, removed plug P-d from the left-hand 
hole, moved switch S to its right-hand contact, and inserted 
plug Q, at the end of cord C, in hole H-d. This placed the 
telephones of subscriber B, the operator and subscriber D all in 
one circuit (Fig. 4). The operator could thus determine, by 
listening in, when the conversation was finished. When this 
occurred, the operator withdrew plug Q from hole H-d, re- 
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THE FIRST TELEPHONE SWITCHBOARD 


placed plugs P-b and P-d in the right-hand holes of the central 
office plug and block switches, and moved switch S to its left- 
hand contact. When subscribers B and D had moved their 
substation switches to the right-hand contacts, the operator 
restored the shutters of annunciators A-b and A-d (the latter 
having fallen when its galvanometer circuit was opened), and 
closed switch W. The apparatus at the central office and sub- 
stations was then in readiness for another call to be made. 

G. K. THompPson, 

R. B. HIt. 


Note: The authors wish to express their indebtedness to Mr. 
W. L. Richards, Consulting Historian of the Bell Telephone 
Laboratories, for his assistance in the preparation of this arti- 
cle. 
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World’s Telephone Statistics 
January 1, 1929 


CCORDING to the latest annual survey of the world’s 

telephones which was recently completed by the Chief 
Statistician’s Division of the American Telephone and Tele- 
graph Company, there were 32,712,284 telephones in the world 
on January 1, 1929. Fifty-nine percent of these, or 19,341,- 
295 telephones, were in the United States. Twenty-eight per- 
cent of them, or 9,236,685 telephones, were in Europe; while 
Asia, Africa, Oceania and the entire Western Hemisphere out- 
side of the United States, had the remaining thirteen percent, 
or 4,134,304 telephones. 


DISTRIBUTION OF THE WORLD'S TELEPHONES 
January 1, 1929 


GERMANY 







GREAT BRITAIN 


FRANCE 


ALL OTHER 
EUROPEAN 


COUNTRIES UNITED STATES 
59% 


ALL OTHER 
COUNTRIES 
13% 


The results of the survey have been issued as a twelve page 
pamphlet entitled, “Telephone and Telegraph Statistics of the 
World, January 1, 1929,” from which the accompanying tables 
and charts have been reproduced. 


COMPARATIVE TELEPHONE DEVELOPMENT OF COUNTRIES 


During 1928 there was no change in the relative position 
of the principal countries as regards telephone development. 
The United States, with 16.3 telephones per 100 population, 
maintained its supremacy by a considerable margin. It is a 
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WORLD’S TELEPHONE STATISTICS 


striking fact that, despite the impetus given to telephone de- 
velopment in foreign countries by the re-establishment of 
peace-time conditions, the number of telephones per. 100 popu- 
lation in both Europe and the world as a whole has remained 
practically constant as one-tenth that of the United States. 
Canada, with 13.7 telephones per 100 inhabitants, was the sec- 
ond best developed country in the world, New Zealand was 


TELEPHONES PER 100 POPULATION 
January 1, 1929 
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UNITED STATES 
CANADA 

NEW ZEALAND 
DENMARK 
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BRAZIL 
RUSSIA 


| 
(TOTAL WORLD | | 
0 2 a 6 8 10 12 14 16 


Telephones per 100 Population 


third with 10.2, and Denmark fourth with 9.4 telephones per 
100 population. It is significant in this connection that pri- 
vate companies operate all of the telephones in the United 
States, and 82 and 96 percent of the telephones in Canada and 
Denmark, respectively. In Europe, Germany had a develop- 
ment of 4.6 telephones per 100 inhabitants, less than one-third 
that of the United States. Great Britain had a development 
of 3.8, and France, 2.3 telephones per 100 people. In all three 
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BELL TELEPHONE QUARTERLY 


of these countries the telephones are operated by the Govern- 
ment. Argentina, with 2.3 telephones per 100 population, 
headed the South American countries by a wide margin, and 
Japan with a development of only 1.3, had more than 70 per- 
cent of all the telephones in Asia. The relative positions of 
the principal countries of the world in point of telephone den- 


OWNERSHIP OF THE WORLDS TELEPHONES 
January 1, 1929 






GOVERNMENT 
315% 


PRIVATE 
68.5% 


sity is indicated by the chart, “Telephones per 100 Popula- 
tion.” 

The increase in the number of telephones in the world during 
1928 was 1,726,908. Almost one-half of these, or 818,528 tel- 
ephones, were added in the United States. The increase in 
Europe was 639,098 telephones, of which Germany added 135,- 
434, Great Britain 125,884 and France 82,113 stations. 


TELEPHONES IN LARGE AND SMALL COMMUNITIES 


The extent to which the smaller communities in the principal 
countries are provided with telephone facilities, is indicated by 
the table, “‘ Telephone Development of Large and Small Com- 
munities.” It will be seen that in the United States, telephone 
service is made available to such an extent in its less populated 
sections, that, with the single exception of Canada, its develop- 
ment of 12.6 telephones per 100 people in communities of less 
than 50,000 population, exceeds the total telephone develop- 
ment of all other countries. The figures for the number of 
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BELL TELEPHONE QUARTERLY 


telephones per 100 inhabitants in communities of less than 50,- 
000 population in the case of Germany (2.6), Great Britain 
(2.4), and France (1.2), show clearly that rural development 
in these large European countries is still practically insignifi- 
cant when compared to similar development in the United 
States. 


TELEPHONES PER 100 ROPULATION 
COMMUNITIES LESS THAN 50,000 POPULATION 
January |, 1929 
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TELEPHONES IN LARGE CITIES 


The table, “ Telephone Development of Large Cities,” fur- 
ther emphasizes the extent to which the telephone service in 
foreign countries is concentrated in the more densely populated 
areas. Thus, on March 31, 1929, London had 626,714 tele- 
phones, representing more than 35 percent of all the telephones 
in Great Britain. Paris had 341,863 telephones, also more 
than 35 percent of the total telephones in France. More than 
a fourth of all the telephones in Germany were concentrated in 
the four main cities of Berlin, Hamburg-Altona, Leipzig and 
Munich. In striking contrast to this high concentration of 
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) telephones in large cities abroad, New York City, with its 
1,702,889 telephones had less than 9 percent, and Chicago 


TELEPHONES PER 100 POPULATION 
OF LARGE CITIES 
January 1,1929 
10 15 20 25 30 
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with 942,015 telephones had less than 5 percent, of the total 
telephones in the United States. Of the eleven large American 
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TELEPHONE DEVELOPMENT OF LARGE CITIES 


January 1, 1929 
Estimated 
Population 
Country and City (City or Exchange 
(or Exchange Area) Area) 
ARGENTINA: 

ON See eee 2,056,000 
AUSTRALIA: 

ESR eee 330,000 

se a hen wha wines 2 309,000 

DS, ccddadacebeenwesa 1,000,000 

RE SS Ae 1,127,000 
AUSTRIA: 

Ee ee ee 162,000 

, a aes 6 1,977,000 
BELGIUM: 

CS PPP TT TITEL e 513,000 

GG Mid ann tn Chae eo 927,000 

re ress 261,000 

ibtinkenn.esecn4neesens 418,000 
CANADA: 

Se or ere 921,000 

Ge oe se ate cs cas as 181,000 

ns aaanaonemerness 678,000 
CHINA: 

eee, eee 952,000 

Hong RS ea ae 460,000 

Peiping (Peking)............ 1,350,000 

ea ae 1,615,000 

MEO. « oucbaswssnsoes 854,000 
CuBA: 

TS Oe 581,000 
CZECHOSLOVAKIA: 

i dennhengs ss asy'asdd 725,000 
DANZIG, FREE CITY OF .......... 301,000 
DENMARK: 

i, ccshw ib dncevdece 782,000 
FINLAND: 

a cuhad ec bad ees 227,000 
FRANCE: 

a ER ea 261,000 

Eee so. suk odintekin 206,000 

a inc ie os dad Ana 583,000 

cea Ge ea kt 665,000 

Eras ds apne as bree ee 2,930,000 
GERMANY 

ee 4,150,000 

I ig Sn snc a & & eeRaceteh 574,000 

| RES Sere! HO 341,000 

ia cian 2 <a kh see ee 721,000 

Ra OMe rk 637,000 

EERE, ee See 330,000 

ee 445,000 

OD tent ee 485,000 

Frankfort-on-Main.......... 481,000 

Hamburg-Altona............ 1,300,000 

ile he keer ed ore 435,000 

EES a ee ear 700,000 

I bie race kaae vee 715,000 

edu nial, ielesg ae 480,000 

6. tchwhans baa ee < 350,000 
GREAT BRITAIN AND NORTHERN 

IRELAND (March 31, 1929): 

Belfast....... ; 423,000 

Birmingham. 1,090,000 

Bradford. ... 320,000 

Sa 400,000 

Edinburgh. . 428,000 

Glasgow. .. 1,141,000 

| 350,000 

se iis hs «wigan 492,000 

Liverpool. . 1,138,000 

tS a, 5 5 vg Save 7,570,000 

Manchester. . 1,075,000 

Newcastle....... 467,000 

Nottingham... 299,000 

Portsmouth....... 287,000 

Sheffield......... 500,000 

Stoke-on-Trent... 296,000 


* Partly estimated. 


Number of 
Telephones 


135,037 


31,134 
23,225 
90,736 
110,847 


8,146 
140,759 


31,560 


174,062 
36,295 
186,215 


3,000* 
11,877 
30,000* 
28,000* 
10,000* 


50,623 


34,171 
16,356 


131,363 
28,193 


14,700 
13,160 
23,790 
22,801 
341,863 


472,018 
40,501 
26,881 
64,858 
58,440 
21,006 
42,379 
26,851 
56,298 

163,276 
35,288 
66,124 
69,725 
34,476 
43,878 


14,329 
46,855 
16,992 
16,858 
25,556 
52,757 
15,800 
19,982 
53,828 
626,714 
58,157 
17,507 
14,023 
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17,406 
6,075 
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TELEPHONE DEVELOPMENT OF LARGE CITIES (Concluded) 


January 1, 1929 
Estimated 
Population Telephones 
Country and City (City or Exchange Number of per 100 
(or Exchange Area) Area) Telephones Population 
HUNGARY: 
0 ae ee 990,000 55,502 5.6 
REP ere ee ee 127,000 2,420 1.9 
IRISH FREE STATE (March 31, 1929): 
EDS Vctin nce nde cans 394,000 14,779 3.8 
ITALY: 
Gaeee....ci dacdi dbvbeaees 542,000 18,949 3.5 
EEG... « si<:me-auh bie es aes & ae 831,000 56,315 6.8 
DE Sicha add odes ckaneelen 771,000 32,528 4.2 
I oe Chas ceases £8 el 502,000 22,817 4.5 
JAPAN (March 31, 1929): 

SR ss vadtlws tena eeet aks 673,000 27,303 4.1 
| RE Spied 745,000 32,745 4.4 
me ES ee ye 887,000 26,975 3.0 
J Sa ae a 2,370,000 93,218 3.9 
Na <0 a+ oe a eeknaee ee 2,256,000 135,619 6.0 
po Re eee 550,000 14,035 2.6 

Latvia (March 31, 1929): 
ae wun & ai ek blk ld owt 339,000 13,322 3.9 
NETHERLANDS: 
eee eee 743,000 44,449 6.0 
Fe ck ae beim ecawaeen 4% 457,000 35,985 7.9 
WSU ka ch vebawe ns 6% 591,000 38,097 6.4 
NEw ZEALAND (March 31, 1929): 
pS Rep eeRine sameeren 210,000 18,860 9.0 
Norway (June 30, 1928): 
Ge: as Mont cae ees aac 251,000 43,667 17.4 
PHILIPPINE ISLANDS: 
ag a a 350,000 14,747 4.2 
POLAND: 
ES, Oe ee ee pre 814,000 11,018 1.4 
Ws é Ja c%sedechscaanet 1,086,000 46,623 4.3 
ROUMANIA: 
EES Sy 815,000 16,355 2.0 
Russia (October 1, 1928): 
SO ER ee 1,725,000 54,755 3.2 
SS pe erent eae 2,250,000 66,542 3.0 
MES cu Cake 6 tkan on ee 428,000 4,348 1.0 
SPAIN: 
EE er eee ee” 841,000 25,150 3.0 
Serer ere coe 809,000 29,362 3.6 
SWEDEN: 
| Ere eo 236,000 33,089 14.0 
Pcs a6 ose Gas eee 119,000 16,658 14.0 
NE inns awn anaes 404,000 120,432 29.8 
SWITZERLAND: 
| Re 144,000 18,789 13.0 
en. con. 6 oth neers 111,000 15,880 14.3 
SEL « < acd oa Sus eee 128,000 18,717 14.6 
NS oo acta odie eimai eee 220,000 33,965 15.4 
UNITED StTaTEs:{ 
PT fas Vesna cdéeawws 6,310,100 1,702,889 27.0 
See eer 3,250,000 942,015 29.0 
ri, | 1,337,000 357,504 26.7 
Total of the 8 cities with over 
1,000,000 population....... 18,666,200 4,608,311 24.7 
NN FE 751,500 252,225 33.6 
SL on ob xb exc aeeereas 678,100 161,019 23.7 
nS ee eee > 675,000 146,677 21.7 
hstener pe ak acede e R 525,500 154,041 29.3 
Total of the 12 cities with 500,- 
000—1,000,000 population. . . 7,968,300 1,698,424 21.3 
| er 492,000 126,888 25.8 
WUE, GEN, vc ccacnsssawen 371,500 95,541 25.7 
Goch war eckceaaen 232,300 62,898 27.1 
SIN cars ue ech ain di eee ee 411,000 117,683 28.6 
Total of the 31 cities with 200,- 
000—500,000 population... .. 8,999,600 1,834,164 20.4 
Total of the 51 cities with over 
200,000 population......... 35,634,100 8,140,899 22.8 


* There are shown, for purposes of comparison, with cities in other countries, the total development of 
all cities in the United States in certain population groups and the development of certain representative 
cities within each of such group. 
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cities shown in the table, none had a development of less than 
21.7 telephones per 100 population. This very high develop- 
ment becomes all the more significant when it is considered 
that, with the exception of Ottawa, Copenhagen, Oslo and 
Stockholm, no capital city of a foreign country had a develop- 
ment exceeding 15 telephones per 100 population. 

Referring to the chart, “Telephones per 100 Population of 
Large Cities,” San Francisco heads the list with a development 
of 33.6 telephones per 100 population. Stockholm is second 
with a development of 29.8 and Washington a close third with 
29.3 telephones per 100 population. Of the ten cities in the 
chart which have a development of more than 25 telephones 
per 100 population, eight are located in the United States. 


TELEPHONE DEVELOPMENT 
IN UNITED STATES AND EUROPE 


[UNITED STATES] 


TELEPHONES PER 100 POPULATION 
TELEPHONES PER 100 POPULATION 





1685 
1890 
1910 
1915 
1920 
1925 
1930 


COUNTRIES REACHED BY TELEPHONE FROM THE 
UNITED STATES 


An interesting feature of the pamphlet is the chart indicat- 
ing the countries which can be reached by telephone from the 
United States. It shows that on April 3, 1930, it was possible 
for a Bell System subscriber to communicate with 26 foreign 
countries by telephone, including the principal countries in 
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WORLD’S TELEPHONE STATISTICS 


Europe. It is estimated that, on April 3, 1930, any Bell 
System subscriber was able to be connected with any one of 
9,850,000 telephones outside of the United States. These 
telephones, together with the 4,550,000 Bell connecting tele- 


COUNTRIES REACHED BY TELEPHONE FROM THE UNITED STATES 


March 1.1930 
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phones in the United States, comprised a total of approxi- 
mately 30,150,000 telephones available to Bell System sub- 
scribers, or 86.5 percent of the estimated total of 34,840,000 


telephones in the world on that date. 
CLEMENT J. KouKOL. 
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Notes on Recent Occurrences 


TWO-WAY TELEVISION DEMONSTRATED BY 
BELL SYSTEM ENGINEERS 


ELEVISION, as the American Telephone and Telegraph 

Company demonstrated on April 10th, has taken another 
step in its development with the production of a system of two- 
way television which can supplement the usual two-way tele- 
phone, permitting the parties to a conversation to see as well 
as to hear each other. 

An experimental service between 195 Broadway and Bell 
Telephone Laboratories at 463 West Street, which has been in 
operation for some time, was disclosed and demonstrated to 
representatives of the press on that day. Special telephone 
booths were installed at these two buildings and equipped with 
television transmitters and receivers, designed by Bell Tele- 
phone Laboratories which have been very actively researching 
in television ever since their demonstration in 1927 of its sci- 
entific practicability. (See frontis-piece.) 

This important advance in television has resulted from the 
efforts of the same group in Bell Telephone Laboratories as 
was responsibie for the earlier achievements in this field. The 
work has continued under the direction of Dr. Herbert E. Ives, 
of the Laboratories’ Research Department, with most impor- 
tant contributions by Dr. Frank Gray and by H. M. Stoller 
who developed synchronizing mechanisms. Amplifiers were 
the especial care of A. W. Horton and M. W. Baldwin. 

Despite the obvious success of all their past efforts in devel- 
oping television systems the engineers and scientists concerned 
refused to prophecy as to their next steps or the ultimate com- 
mercial importance of their experimental system. 

At the demonstration on April 10th, Dr. F. B. Jewett, the 
President of the Laboratories, issued the following statement: 
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NOTES ON RECENT OCCURRENCES 


“The demonstration today by Bell Telephone Laboratories of simul- 
taneous two-way television and speech marks a further step in the develop- 
ment of this interesting though as yet commercially unavailable extension 
of electrical communication. While the equipment has for convenience 
been installed only a few miles apart, and while wire circuits in ordinary 
underground telephone cable have been employed for the transmission 
channels, it might equally well have been installed hundreds or thousands 
of miles apart. Also it might have employed either wire or radio for the 
connecting channels, as was shown in the initial demonstration of televi- 
sion by the American Telephone & Telegraph Company in April, 1927. 
With suitable telephone channels of whatever sort available, the element 
of distance is not a controlling factor, although in this form of electrical 
communication as in all others greater distance ordinarily involves some- 
what greater complexity and expense for channel facilities. 

““ At the time of the initial demonstration in 1927, of one-way television 
associated with two-way speech, it was stated that there was nothing in- 
herently impossible technically in two-way television and speech. Exist- 
ing knowledge at that time, particularly as regards methods of scanning, 
which then required intense illumination, would, however, have rendered 
the results rather unsatisfactory to those using the equipment. The work 
of Dr. Ives and his associates in Bell Telephone Laboratories during the 
past three years has been directed primarily toward simplification and 
improvement of equipment for two-way television, and particularly to 
improvement in the means for scanning the person whose image is to be 
transmitted. As the apparatus now in operation shows clearly, great prog- 
ress has been made in this direction with the result that one is scarcely 
conscious of the scanning light or of the fact that he is doing other than 
looking at his distant correspondent. 

“While the equipment now available for television is simpler and more 
efficient than that employed in the 1927 demonstrations and the results 
are very greatly improved, the terminal apparatus is still inherently com- 
plicated and expensive. This complication arises out of the necessity for 
producing, transmitting and reproducing a large number of distinct images 
each second if good results are to be obtained. No practical suggestions 
for eliminating this fundamental requirement have as yet been made and 
there appears to be nothing promising in our present knowledge of physical 
science. Correspondingly, the requirement that what is in effect a very 
wide band of frequencies be transmitted leaves the transmission channel 
problem essentially unaltered. The requirement of an extremely wide 
transmission band, and the further requirement that during the period of 
transmission the channel or channels must have a high degree of electrical 
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stability and freedom from extraneous interference, make the channel 
problem both difficult and expensive. Unlike telegraph or telephone 
transmission, where a limited amount of channel instability or a moderate 
amount of electrical interference can be present without serious impair- 
ment of service, telephotography and particularly television require prac- 
tically perfect interference-free channels. For these services any marked 
instability in the channels or any substantial electrical interference regis- 
ters at once as a serious defect in the received image. It is for this reason 
that while radio channels, if otherwise available, can be used for the trans- 
mission of television, they are not in the present state of the art as suitable 
as wire channels. Wire telephone circuits, particularly if in cable, can be 
maintained at a high degree of constant transmission efficiency and free- 
dom from extraneous interference. Radio channels on the other hand are 
subject to the well known vicissitudes of fading, static and interference, 
all of which result in a degraded received image. 

“ Although, on account of its present complexity and high cost, no sub- 
stantial commercial field is yet in sight for television requiring good images, 
there is still a large amount of technical work which gives promise of de- 
cided improvements over the means and methods now available. Both be- 
cause of this fact and because of the collateral influence which research 
and development work in the television field has on our general communi- 
cation problems, Bell Telephone Laboratories will continue to explore the 
field of television.” 


In response to inquiries as to the future relation of television 
and telephony, President Walter S. Gifford of the American 
Telephone and Telegraph Company, on April 10th, issued the 
statement that: 


“The demonstration today by Bell Telephone Laboratories, of simul- 
taneous two-way television and speech, shows some of the results obtained 
from our continued work in the field of television. At the time of the ini- 
tial demonstration of television by the American Telephone & Telegraph 
Company in April, 1927, it was stated that we would continue our work 
on television. Partial results of this work were shown in the demonstra- 
tion of out-of-door television in 1928 and of color television in June, 1929. 

“ The equipment which has been installed for operation over telephone 
wires between the Laboratories building at 463 West Street and the Tele- 
phone & Telegraph Building at 195 Broadway shows what it is possible to 
do technically in the present state of the art in eliminating the element of 
distance as affecting sight and sound in the matter of telephone conversa- 
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tions. This can be accomplished over any distance where suitable tele- 
phone channels, either wire or radio, are available. 

“ Despite the fact that the research and development work of the past 
three years has resulted in a great improvement and simplification of the 
equipment required for television, it is still necessarily complicated and 
expensive, requiring expert attention and large units of apparatus. These 
facts arise out of the inherent technical requirements for satisfactory tele- 
vision transmission. 

“ While therefore substantial progress has been made on the technical 
side, the future commercial possibilities of television are still uncertain. 
In line with our long established policy of fully exploring and developing 
every field which gives promise of possible improvement in and extension 
of electrical communication, we expect to continue our work on television.” 


A. T. & T. CO. OFFERS STOCK AT PAR 
TO 500,000 STOCKHOLDERS 


N a circular letter dated April 16, 1930, the American Tele- 

phone and Telegraph Company announced the offer to 
stockholders of record at the close of business on May 23, 
1930, of additional shares of stock at par, $100, in the pro- 
portion of one new share for each six shares then held. The 
subscription privilege will expire on August 1, 1930. 

The purpose of the issue is to provide funds for new 
construction needed by the Bell System to care for additional 
business resulting from the constantly greater use of telephone 
service. 

The amount of the offer is $257,000,000 based on the 
amount of stock outstanding at the close of business on May 
23, 1930, including stock issued before the close of business 
on that date in the conversion of Ten-Year Convertible 4% 
percent Gold Debenture Bonds of this Company, due July 1, 
1939. 

The number of stockholders of the Company has grown rap- 
idly since the first of the year and on the record date for 
subscription rights numbered over 500,000. The half-million 
mark was passed on May 10. The average number of shares 
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held by all stockholders on the record date was about 30, and 
the offer thus represents an average additional investment by 
stockholders of approximately $500. 

Warrants evidencing the subscription rights were mailed to 
stockholders on June 9. The amount of the 1930 stock offer 
is the largest ever made by the American Telephone and Tele- 
graph Company to its stockholders for subscription and the 
stockholders entitled to subscribe form the largest list of any 
corporation. The number exceeds those receiving rights to 
the 1928 stock offer by 70,000. 


SHIP-TO-SHORE SERVICE EXTENDED TO CUBA, 
CANADA AND MEXICO; FOUR SHIPS 
NOW SERVED 


HIP-TO-SHORE telephone service, in addition to being 

available to the Leviathan of the United States Lines, was 
extended to the Majestic of the White Star Line on April 4th, 
to the Olympic of the White Star Line on April 18th and to 
the Homeric of the White Star Line on June Sth. 

On April 12th the scope of the ship-to-shore service was en- 
larged to afford communication not only with all points in this 
country, but also with most of the cities of Cuba, Canada and 
Mexico. 


TRANSATLANTIC TELEPHONE RATES 
SUBSTANTIALLY REDUCED 


N a general rate reduction, involving all transatlantic tele- 

phone conversations between North America and Europe, 
the American Telephone and Telegraph Company on May 11 
lowered the rate on each call by $15 for the first three minutes 
and $5 for each additional minute. This date was scheduled 
to enable all transatlantic telephone calls on Mother’s Day to 
be charged at the new low rates. 

A marked increase in traffic followed the reduction in rates, 
applications being filed for 81 transatlantic calls on Mother’s 
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Day, of which 62 were completed. This compares with 25 or 
30 calls ordinarily put through on a normal Sunday. 

On the basis of last year’s transatlantic telephone messages, 
the reduction will mean a saving to the public using the service 
of approximately $450,000 a year. For the entire year of 
1929, transatlantic telephone conversations averaged about 
fifty per business day. 

Under the revised schedule, the basic rate for a telephone 
call between New York and London has been cut a third, 
from $45 to $30 for the first three minutes. Between New 
York and Paris, the rate has been lowered from $48.75 to 
$33.75; New York and Berlin, from $50.25 to $35.25; New 
York and Rome, from $51 to $36; New York and Madrid, 
from $51 to $36; New York and Stockholm, from $51.75 to 
$36.75. Rates to other points have been cut proportionately. 


CONFERENCE OF GENERAL COUNSEL 


CONFERENCE of the General Counsel of the Bell Sys- 

tem was held at Virginia Beach, Virginia, April 28th to 
May 2d. It was presided over by C. M. Bracelen, Vice Presi- 
dent and General Counsel of the American Telephone and 
Telegraph Company. 


1930 OPERATING CONFERENCE 


HE Eighth Operating Conference of the Bell System was 

held at the Seaview Golf Club, Absecon, New Jersey, 
from May 7 to 14. This was attended by the Operating Vice 
Presidents and General Managers of the Bell Companies and 
representatives of the staff of the American Telephone and 
Telegraph Company. The Western Electric Company and 
the Bell Telephone Laboratories were also represented. 

At the start of the conference President Walter S. Gifford 
and Vice President Bancroft Gherardi of the American Tele- 
phone and Telegraph Company both emphasized the keynote 

229 











BELL TELEPHONE QUARTERLY 


which was taken from the statement of policy of the Bell 
System in the 1927 annual report and which reads as follows: 
“Its duty is to provide the American public with adequate, 
dependable and satisfactory telephone service at a reasonable 
cost.” Mr. Gifford congratulated the management of the com- 
panies on the good work which had been done during the diffi- 
cult period of the last eighteen months and expressed his con- 
fidence that the management would continue to meet its prob- 
lems and tocarry out its responsibilities. Mr.Gherardishowed 
the part that the telephone plays in the communication system 
of the country and the rapid strides being made in world-wide 
communication service and pointed out how this increased the 
telephone companies’ responsibilities. He outlined the prog- 
ress which has been made in adequate, dependable and satis- 
factory telephone service and discussed the trends of revenues, 
expenses, investment and net earnings. He pointed out that 
the problem of management involves a careful balance between 
quality of service, wages and working conditions, appearance 
of plant, consideration of further rate reductions, and net re- 
turn on plant. 

Reviews of the important phases of the operating problem 
were presented by W. H. Harrison, Plant Engineer, K. S. Mc- 
Hugh, Commercial Engineer, M. B. French, Traffic Engineer, 
and R. H. Burcher, Plant Operation Engineer, all of the Ameri- 
can Telephone and Telegraph Company. Particular emphasis 
was placed on the construction program and on sales work. 

The activities of the Western Electric Company were out- 
lined by E. S. Bloom, President, and by C. G. Stoll, Vice Presi- 
dent. H. P. Charlesworth, Vice President of the Bell Tele- 
phone Laboratories, Inc., gave a very interesting picture of the 
activities of the Laboratories. Under the title of “The New 
America,” S. L. Andrew, Chief Statistician of the American 
Telephone and Telegraph Company, presented an up-to-the- 
minute discussion of economic trends. 
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One day of the conference was devoted to group discussions 
in which the following subjects were covered: 


Area Organizations. 

Revenue Possibilities Excluding General Rate Increases. 
Connecting Company Matters. 

By-product or Auxiliary Services. 

Multiple and Zone Registration and the Timing of Local Calls. 


Other subjects discussed included wages and working condi- 
tions, college quotas and the selection and training of people. 

In addition to those already mentioned the conference was 
addressed by Vice Presidents Cooper, Page, Hall and Carter 
of the American Telephone and Telegraph Company. 


PRES. GIFFORD IS MADE A TRUSTEE OF 
THE BANK FOR SAVINGS 


N March 12, 1930, President W. S. Gifford of the Ameri- 
can Telephone and Telegraph Company was elected a 
trustee of the Bank for Savings in the City of New York. 


E. F. CARTER AND T. G. MILLER ARE ELECTED 
A. T. & T. VICE PRESIDENTS 


F. CARTER of Cleveland has been elected a Vice Presi- 

e dent of the American Telephone and Telegraph Com- 

pany, and has resigned as President of The Ohio Bell Tele- 
phone Company. 

Mr. Carter will take over the duties of Vice President E. K. 
Hall, who, in accordance with long standing plans, is retiring 
from the Company on August 1 to become associated with the 
Amos Tuck Graduate School of Business of Dartmouth Col- 
lege, as lecturer on industrial relations and business manage- 
ment. Mr. Hall has been associated with the Bell Telephone 
System for over thirty years. 

T. G. Miller, General Manager of the Long Lines Depart- 
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ment, was elected a Vice President of the American Telephone 
and Telegraph Co. at a meeting of the board of directors on 
April 16. He will continue in charge of the Long Lines De- 
partment. 


GENERAL COMMERCIAL CONFERENCE 


GENERAL Commercial Conference of the Bell System 

was held at Shawnee-on-Delaware, Pennsylvania, from 
May 2\st to 28th, attended by the General Commercial 
Managers and certain staff representatives of the Associated 
Companies and of the American Telephone and Telegraph 
Company. Keith S. McHugh, Commercial Engineer of the 
American Telephone and Telegraph Company, opened the con- 
ference and presided throughout all of its sessions. 

At the beginning of the conference, Vice President Bancroft 
Gherardi of the American Telephone and Telegraph Company 
presented a comprehensive review of the operating results and 
trends of the business which gave the conference members a 
very clear picture of the results for 1929 and the objectives 
for 1930. 

The major part of the time of the conference was spent in 
the consideration of six general subjects: 


Sales, Development and Customer Relations. 
Business Office Operations. 

Rate and Revenue Matters. 

Directory Matters. 

Connecting Company Matters. 

Development of Commercial Supervisory Personnel. 


The various subjects were introduced by American Tele- 
phone and Telegraph Company staff people and followed by 
papers prepared by Associated Company representatives, dis- 
cussing these subjects from the standpoint of actual experience 
in their various territories. 
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Pres. Walter S. Gifford of the American Telephone and 
Telegraph Company gave a very interesting talk in which he 
mentioned the peculiar responsibility of the Commercial De- 
partment in that it must not only be technically efficient but 
also maintain a full and sympathetic understanding between 
the Telephone Company and its customers. Mr. Gifford re- 
ferred also to the desirability of well coordinated and directed 
sales effort carried on with a proper appreciation of the cus- 
tomer’s point of view. 

Other talks of especial interest were given by Vice Presidents 
A. W. Page, E. F. Carter, and F. B. Jewett, of the American 
Telephone and Telegraph Company, by H. P. Charlesworth, 
Vice President of the Bell Telephone Laboratories, Inc., and by 
K. W. Waterson, Assistant Vice President, S. L. Andrew, Chief 
Statistician, L. F. Morehouse, Equipment Development Engi- 
neer, W. H. Harrison, Plant Engineer, and M. B. French, Traf- 
fic Engineer, of the American Telephone and Telegraph Com- 


pany. 


EMPEROR OF JAPAN CONFERS ORDER OF 
SACRED TREASURE ON DR. JEWETT 


R. F. B. JEWETT, Vice-President of the American Tele- 

phone and Telegraph Company and President of the Bell 
Telephone Laboratories, Inc., has been honored by His Maj- 
esty, the Emperor of Japan, who has conferred upon him the 
Order of the Third Class of the Sacred Treasure, in apprecia- 
tion of his services in the development of the telegraph and 
telephone industry in Japan. 

This is the second time that Dr. Jewett has been decorated 
by the Japanese Government having previously received the 
Order of the Rising Sun for his work in electrical communica- 
tion. 

Last fall, Dr. Jewett was named by President Hoover as a 
member of the delegation of seventeen to represent the United 
States at the World Engineering Congress in Tokio. In addi- 
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tion to being a member of the special delegation, Dr. Jewett 
was Vice-Chairman of the American Committee. 


PRES. GIFFORD ELECTED A HARVARD OVERSEER 


T the Harvard Commencement on June 19 announcement 

was made that President Walter S. Gifford of the Ameri- 
can Telephone and Telegraph Company had been elected a 
member of the Board of Overseers of Harvard College for a 
six year term. 


GENERAL PLANT SUPERVISORS’ CONFERENCE 


HE first System conference of General Plant Supervisors 

was held at Shawnee-on-Delaware, Pennsylvania, from 
June 4th to 12th, inclusive. The conference was attended by 
all of the General Plant Supervisors, by certain additional rep- 
resentatives from the Operating Company staff and line organ- 
izations, by representatives of the Bell Telephone Laboratories, 
the Department of Development and Research, the Comptrol- 
ler’s Department and the Operation and Engineering Depart- 
ment of the American Telephone and Telegraph Company. 
Several of the nearby General Plant Managers also were pres- 
ent for some of the sessions. 

The major part of the conference program was conducted on 
the committee plan basis—that is, prior to the conference a 
number of committees, each composed of three or four General 
Plant Supervisors, undertook the study of the more important 
phases of plant operations work with which the General Plant 
Supervisors are concerned and presented the conclusions of 
their studies at the conference. The topics handled on this 
basis were as follows: 


1. General and Division Plant Supervisors’ Staffs. 
2. Administrative Reports. 
3. Plant Programs. 
4. Estimating Force Requirements—Design and Use of Work 
Schedules. 
5. Forecasting and Budget Control. 
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6. Construction Methods and Results. 

7. Installation Methods and Results. 

8. Service Order Practices and Records. 

9. Central Office Maintenance (Exchange and Toll). 
10. Repair and Test Desk Service. 
11. P.B.X. and Sub-station Maintenance. 
12. Outside Plant Maintenance (Exchange and Toll). 
13. Service Aspects of the Toll Maintenance Job. 


Other talks and papers on matters of particular interest to 
the General Plant Supervisors were presented by Associate 
Company and American Telephone and Telegraph Company 
representatives, including a general review of operating results, 
by K. W. Waterson, Assistant Vice President, and reviews of 
engineering, commercial and traffic activities by H. S. Osborne, 
Transmission Engineer, Z. Z. Hugus, Commercial Results and 
Practices Engineer, and M. B. French, Traffic Engineer, all of 
the American Telephone and Telegraph Company. R. H. 
Burcher, Plant Operation Engineer, told of the important part 
which the plant staff organizations have played in the success- 
ful progress of plant operations work and stressed the opportu- 
nities for further effective work in the future. S. L. Andrew, 
Chief Statistician, gave a very interesting talk on business con- 
ditions and business statistics, with particular reference to 
their relationship to the telephone business. O. M. Taylor, 
Plant Training Engineer, spoke on the subjects of plant acci- 
dents and plant training. 

Exhibit rooms were set up in which were displayed a number 
of the more recent developments in tools, equipment, methods 
and practices. 

On the evening of June 4th, moving pictures were shown il- 
lustrating various construction operations, including new meth- 
ods and devices for installing buried toll cable, for placing aerial 
cable and the use of a super-truck under unfavorable weather 
conditions. On the evening of June 6th, a demonstration was 


235 











BELL TELEPHONE QUARTERLY 


given showing the transmission impairment due to noise in- 
duced in the telephone circuit by exposure to power lines and 
to circuit unbalances introduced by various undesirable open 
wire, sub-station and central office conditions. On the eve- 
nings of June 9th and 10th, practical demonstrations were 
given of the results of using correct and incorrect mixtures of 
solder in wiping joints and the feasibility of dispensing with 
the blow torch both in wiping and unwiping operations. 

During the conference, the General Plant Supervisors were 
asked by Chairman Hosfeld to designate those phases of their 
jobs which they considered the most important ones on which 
to focus effort during the next year or two. In their replies, 
the following six items were mentioned most frequently: 


1. Forecasting and Budget Control (with particular reference 
to maintenance expense). 

. Employee Training (vote about equally divided between vo- 
cational and supervisory training). 

. Simplification and Reduction of Clerical Work Performed 
by the Field Forces (including more accurate report- 
ing). 

. Improved Outside Plant Maintenance (with emphasis on 
preventive maintenance ). 

. Improved Installation Performance (both quality and cost). 

. Improved Repair and Test Desk Service. 


Throughout the conference particular emphasis was placed 
upon the opportunity and importance of effecting further im- 
provements in plant costs and service, and the opinion of all 
present was to the effect that the conference would greatly 
facilitate the achievement of that result. 





